This book seeks to fill a gap in the bibliography of the mineral processing industry. Subjects such as comminution and flotation have received much attention by researchers in the field of Mineral Processing, while thickening and filtration have not.
Chapter 2 lays the conceptual basis for the study of processes of solid-liquid separation. A rigorous but limited account of the Theory of Mixtures of continuum mechanics is given. It was considered unnecessary to deal with thermodynamic aspects. An introduction discusses the conditions that a multi-component body must fulfill to be considered a continuum. The concepts of body, component and mixture are then introduced and the concepts of deformation and rate of deformation are discussed. Mass and momentum balance equations are formulated for each component of the mixture and the need to establish constitutive equations to complete a dynamic process is discussed.
Mixtures of finely divided solid particles in water are the subject of Chap. 3. Here the equations derived in Chap. 2 are applied to particulate systems.
Chapter 4 deals with sedimentation of particulate systems considered as discrete media. Starting from the sedimentation of a sphere in an unbound fluid, a complete analysis is made of the settling of individual particles and suspensions, establishing their settling and fluidization velocities.
Sedimentation of suspensions, treated as continuous media, is studied in Chap. 5. The concept of an ideal suspension and ideal thickeners is established. Kynch's theory and its extension to a continuous process are presented. The solution to Kynch's problem is deduced through the theory of characteristics. Also the concept of Modes of Sedimentation is introduced.
Flow through porous media is dealt with in Chap. 6. Equations for particulate systems are reduced for the case of the flow of a fluid through a rigid porous material. Darcy's and Forchheimer's equations are used as constitutive equations for the relative solid-fluid force. Permeability and its geometric concept are studied. For the case of two-phase flow through a rigid porous medium, the concepts of relative permeability, saturation, and capillary pressure are introduced.
Chapter 7 considers particle aggregation. When agglomerated particles in a suspension increase in size they acquire greater sedimentation velocity essential to obtain a good separation by sedimentation. The agglomerates also form more permeable cakes, which accelerates the filtration process. Different methods to increase the size of solid particles are studied in this chapter, these being coagulation, by reduction of the interparticle electrostatic repulsion and flocculation by bridging particles with polymeric agents.
Chapter 8 history of thickening is laid out from the Stone Age to the present, emphasizing people and institutions that have been important actors. The chapter then reviews the thickeners used in the mining-mineral industry. The theory of sedimentation-consolidation is deduced from the equations for a particulate system and constitutive equations for the solid-fluid interaction force and sediment compressibility are postulated. Batch and continuous sedimentation are analyzed and simulations are compared to data from the literature. Experimental determination of thickening parameters and instruments for their determination are presented. Old and new methods for thickening design are reviewed and software for the design and simulation of batch and continuous thickening are presented. Finally, strategies for the operation and control of industrial thickening are discussed.
Chapter 9 deals with filtration. Following the same scheme as in the previous chapter, equipment, the theory of filtration, constitutive equations, and parameter determination are discussed and the operations of vacuum and pressure filters are simulated.
Chapter 10 discusses Rheology. The fluid mechanics of Newtonian and non-Newtonian materials are briefly presented and the different constitutive equations for shear stress are discussed. The measurement of viscosity and yield stress in the laboratory is described and models for the relationship of these parameters with concentration are deduced.
The last chapter of the book is related to the transport of pulps in mineral processing plants. Starting from the continuity equation and the equation of motion for a continuous medium, the expression for the pressure drop during fluid flow in a tube is obtained. Newtonian fluids are then treated for cases of laminar and turbulent flows. The concepts of friction factor and Reynolds number are introduced and the distribution of velocity, flow rate, and pressure drop in a tube is obtained. The transport of suspensions in pipelines is then treated, defining the different regimes separated by the limiting deposit velocity. First, the flow of heterogeneous suspensions is introduced and the form to calculate head loss is presented. Next, homogeneous suspensions modeled by different rheological approaches are discussed. Finally, equations for the transport of suspensions in open channel are dealt with.
All the chapters present problems with solutions to aid the reader in understanding the subjects.
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